CHAPTER VII.

Ailments and Diseases of the Goldfish
and Other Freshwater Fishes



AILMENTS AND DISEASES OF THE GOLDFISH AND OTHER
FRESHWATER FISHES, AND THEIR REMEDIES

As already stated, the appearance and conduct of the goldfish and
other fishes are the surest indications of health or illness. A bright color,
clean appearance, expanded fins, lively disposition, good appetite and active
digestion are indicative of good health; while a dull color, coated or in-
flamed body and fins, 2 congested appearance, drooping or fraying fins and
tail, apathy, loss of appetite, and disturbances of the digestive system
indicated by the unusual appearance of the excrement, are equally certain
indications of illness.

The goldfish is not only subject to the usual ailments of fishes but to
others incidental to the unnatural conditions under which it is propagated,
marketed and kept in capuvity. Many of the diseases are the result of
unsanitary conditions due to inexperience, neglect or overkindness; others
are due to infection and the presence of external and internal parasites.
These diseases may affect the surface and the fins, the respiratory organs,
the digestive, pulmonary and muscular systems, and the swimming bladder.
This important subject will be treated of at large, as investigations of the
diseases of goldfishes and their remedies have not had the careful attention
which has been devoted to other domesticated animals, and on account of
the meagre data it is difficult to classify them other than on general lines.

At all stages of their existence fishes are subject to a variety of
diseases. The spawn is attacked by a white fungoid growth which covers
the exterior with a mat of fine hair like filaments, first visible on unfertile
eggs but which spreads to others with which it comes in contact. A sim-
tlar fungus attacks the umbilical sac of the alevin. Numerous other
diseases also afflict the fry, while the organic and parasitic diseases of
goldfishes may be classed as systemic, surface, gill, fin, fungus and parasite,
the origin of which may be traced either to simple or to more complex
and ohscure causes; all more or less fatal to these beautiful household pets
of which fine specimens are probably more difficult to rear than any other
domesticated animal.

Derecrion or Iuuwess.  In good health, the goldfish swims with a
slow and regular mation, with the dorsal fin ercct and the pectorals moving
easily and regularly. When startled it darts to the bottom by a vigorous
stroke of all the fins. When 1ll or out of condition, the movements are
languid or the fish will remain motionless near the top or on .the bottom
of the aguarium, the dorsal fin folded on the back and the movement of
the pectorals listless, as though the fish were unwilling to make exertion.
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When startled it will slowly sink to the bottom, soon to return to its
former position, or when on the bottom will seek to secrete itself,

This appearance is sometimes due to improper water conditions, which
may be casily remedied. But when the body becomes coated and the fins
pointed, then frayed, ragged, congested or inflamed, as these are certain
indications of advanced illness, it behooves the fancier to imrtatigab: the
cause or to consult an experienced breeder.  Let it be stated, however, that
it is not well to accept of promiscucus advice.

TreaTrmest oF Diseases. In treating the diseases of goldfishes the
natural seli-remedies of freshwater fishes should be applied under similar
conditions as far as practicable. ln a state of nature the fishes seek brack-
ish or salt water, saline deposits or salty earths for some of their illnesses;
or darkness, light, deep or shallow water, abstinence from food, natural
purgatives and rest for others. These conditions should be imitated by
the aquartist when his pets become affliceed with such ailments that in his
judgment would be benefited by their application. [In addition the rem-
edies hereafter mentioned should be tried.

SaniTarivm av0 Hoseitae. Where many fishes are kept, itis advis-
able to have an aqu AT OT hi.tttr].r jar in reserve 10 which a ]uxurim:p]anr
growth has been developed, to serve as a sanitarium in which fishes of
doubtful appearance may be isolated and quarantined, to prevent the spread
of diseases, and which would also serve as a “snail farm™ as young snails
are one of the best articles of diet for sick fishes. In such sanitarium the
plants should be grown in pots or dishes that they may be removed with-
out disturbance when it is necessary to thoroughly clean both the jar and
the plants. It may be well to here menton that a 2 solution of
bichloride of mercury can be used for cleaning purposes, but plants and
receptacle must afterwards be thoroughly washed with clean water.

As a hospital a well seasoned tank, if possible one having an active
growth of alge on its sides, is best. It should contain considerable well
developed plant life and the water should have a bright green color, indi-
cating an active growth of the smaller alge. The plants should be rooted
in clean soil in pots with a slight covering of grit, because earth and mud
are benehicial to sick fishes. The tank should have a large surface area as
compared with its depth; the latter not to exceed 12 inches. In the sum-
mer, it should be partially protected from the sun, but in winter it should
get the full sunlight, and should be kept at a temperature of 60" to 70° F.
One end may be covered with a board when fishes are introduced, for rest
and shade.

All vessels for fishes having contagious and parasitic diseases should
be of glass, so that they may be thoroughly cleansed. A sick fish does

I.j.!
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not require a large receptacle, but it should be of large diameter in propor-
tion to its depth, or else the depth of water so regulated. The sides should
be screened or curtained when necessary to permit of rest for the patient,

Breeders, dealers and others having a large number of fishes, shouald
have a hospital for fishes “out of condition™; but which 15 not used for
those in the active stages of contagious and parasitic diseases though it may
be used later for such patients when the danger of contagion has passed
and they are convalescing. From this receptacle they may later be trans-
ferred to the sanitarium and only returned to the aguarium when fully
recovered,

Ar all times when a fish gives indications of being out of condition,
it is best to remove it from its companions for the following reasons; first,
it prevents the well and stronger fishes from annoying it, second, while the
illness may be only slight, it may also be a contagious affection; third, it
gives opportunity for the required treatment or for experimentation with
the view of a cure, which could not otherwise be undertaken. A sick fish
should have nourishing food offered to it, for if it will ear the chances of
recovery are greatly increased.

Remenies.  Benefical remedies for the ills of fishes are but few, and
the medicaments of the aguartist shoald consist of the following:

l:nmrnum IIHE llh' I.IIIi I\Dl:k. ﬂll:' :FIEI'i'I:I.EI:II‘JT I'EI:[l:I.i.!'Ed..
ﬁ:nﬂ-uﬂ"lqu:, E'eqm.lt_v :mqui.red-

Peroxide of hydrogen, frequently required.

Epsom and Cilauber salts, as lazatives, freqaemtly reqaired.
Cantor odl, as a cathartic, occasienally reqaired.
Bofacic acid salatica.

Sataraced solucion of Maorsell's salt.

Permanganace of potassiom soluzion,

Gypoam and plaster of paris.

Coal Oil.

Tinctiure of alosr and myreh.

Tuarlington's Balsam,

Antigyrodactylin,
Bichloride of mercury, s an amticepsic and parasiticide.
Salicylate of sods, LI s

Chtﬂ'l'lﬂ'! U'F]ﬂ.ll-l-i'ﬂﬂ'lj TR i ri 1]

Fnrmlﬂn, TR i i 8

Mors: A fow drops of Monsells salt, less chan 1o to the gallen, will clear turbid water,

dus 10 the decomposition of chlorophyll, and 15 w0 20 drops to the gallon will desroy many
af the lower organisms, 1t is also faral 1o the snails, which should be removed before it in wied,

A few drops of 2 weak soletion of permanganate of potassiom in the aguarium will remove the
green colar, when objectionable.
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Fumous on Spawn, The spawn of fshes is attacked by a fungus
which manifests itself by short hairlike growths on the surface. Fig. 75. It
! 1) is usually one of the species of the Saproleg-

A niacem, Saprolegnia ferax or Dictyachus pelysps-
" rur, the spores of which are present in all natu-
ral waters,and are more fully described hereafter,
Trearsewt. There is little to be done

for this diseased condition other than to pick
out the affected eggs with tweezers. Eventhen
more fertile eggs may be injured than would be
saved. Under good conditions only the un-
~ fertile opaque eggs are attacked; and if the
parents are healthy and the water conditions

. ot good, these are not likely to be present in suffi-

"’;:;,:.;:ﬁ:;i’_'“ cient number to warrant the removal of the

Coesitly wligud. affected spawn. [If the fishes are weak or over-
spawned, at times nearly all the eggs are unfertile or the fry hatches weak,
and on such occasions all the eggs and fry may be attacked by the fungus.
When in a day or two the spawn shows a majority of affected eggs, it is
best to destroy both it and the spawning plants, to prevent a further
spread of the fungus and the discased condition.

It is probably always best to take the spawn and the plants to which
it adheres from the spawning bed and place them in filtered water to hatch,
thus largely avoiding the danger of the presence of fungus spores and
those of parasites; but a few pots of growing plants should be introduced
to supply the necessary oxygen and to prevent the asphyxiation of the
fry. A small dish containing clean soil should also be furnished as it con-
tains substances necessary for nutrition and will stimulate the development
of minute plant and animal life, the first food of the youngfry. The presence
of these low forms is manifested by the greemish color of the- water,
After the fry are a week old, a half pint of water of pronouncedly green
color should he added EVEFY few days, and then live food should be fed.

Waite Fuscus,  One of the mose frequent diseases of the goldfish
and other aquarium fishes 1s manifested by the appearance of a white coating
on the tail and fins which spreads to the body, operculz and inte the gills
of the fish, destroying the fins, covering the body with a threadlike scum and
finally causing the death of the fish from exhaustion, asphyxiation and inter-
ference with the proper functions of the skin by obstruction of the surface
pores and the induced inflammation. Figure 76.

The disease is most often introduced into the au:luar]um '|:|-1l|r n:wl}r ae-
quired fishes that may have been shipped long distances in cans containing
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such numbers that the water is not sufficiently aerated, or which have
been bruised and otherwise injured, enfeebled from lack of food, or have
suffered from constant excitement. Carelessness of their comfort, lack of
proper care while in the hands of dealers,
g unsanitary conditions, insufficient plant life,
i - decay of the plants and food, overstocking
¥ © and similar causes, will alse produce the
disease; as under these conditions the ever-
present micro-organisms attack the weaker
fishes and spread to healthy ones with which
they come into contact. Another cause is
sudden changes of the temperature of the
water by injudiciously adding thereto, or its
continued low temperature.  This is a most
frequent reason for outbreaks of the disease
in the spring, as the above conditions often
PO e Sanl a5 Soslh el wih prevail during the winter and the vitality of
Ursally Sepralypnis aad Dicopuches.  the fishes has become low, so that they suc-
cumb to this fungus when it becomes more
active owing to the rise in temperature. A very large proportion of the
mortality among aquarium fishes is due to this cause.

This White Fungus is one of the most common diseases which the
amateur is likely to encounter. 'When neglected, it is serious in its effects
and results, but if taken in time, proper care exercised and remedies
applied, death losses will be reduced or prevented. Owing to the general
natural or surgical contingent, in advanced stages, destruction of fin and
tail development and much loss of beauty may occur, with a probability
that the fish will never entirely recover its former beauty.

TreaTmenT. When a fish shows fungoid tendency it should be re-
moved from its fellows and placed in a hospital jar, containing 275 gallons
of water, to which a teaspoonful of table salt, the same quantity of epsom
saltand 10 or 12 drops of Phenol-sodique have been added. The jarshould
alse contain a partially opened inverted earthen flower pot, or similar
vessel, in which the fish may hide and rest. It should be kept out of the
sun, at a temperature of about 65° to 70° F.  During two days the fish
should not be fed, as the disorder may be the result of overfeeding; buc,
if at the end of this period there is no improvement, it should be taken
out and all the fungus spots painted with coal oil, the fish being then
placed for a short period in another receptacle to allow the excess of oil to
float off, when it may be returned to the jar. Penciling with or dipping into
a §o per cent. solution of peroxide of hydrogen is also an approved remedy.
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If the fungus has extended and the fins and tail become ragged, it is
necessary to cut off the affected parts, painting the cut edges with Phenol-
sodique, tincture of alees and myrrh or with the peroxide of hydrogen
solution. If the spots are extensive on the body they should be cleansed
with a table salt or peroxide solution and also painted with the tincrure of
aloes and myrrh,  Immediate accention is necessary as soon as the disease is
detected, then a cure is almost always possible.

[f the fish improves, the white appearance disappears and a dark edge
shows on the fine and tail. It may then be transferred to the hospital
tank to acquire strength on a light mixed diet, sparingly but frequently
fed, but if it becomes weaker, the fungus extending over the sides and
into the gills, unless it is very valuable, it is best to destroy it, because
little more can be done for its benefit. A final recourse is to place it in
the greenest water procurable and leave it there. Sometimes it recovers,
but it may be subject to a recurrence of the discase, or may present only a
wreck of its former appearance and beauty.

A recently introduced and approved remedy is the Turlington's
Balsam. It 15 H.pp“td as follows:—The affected parts should be dried and
cieaned and the balsam applied generously with a small brush or a pledget
of cotton and permitted to dry from three to five minutes. During this
time the head and gills of the fish should be wrapped in a wet cloth to
keep the gills moist and to prevent movement. If this is properly done
no fear of endangering the life of the fish need be entertained. The
Balsam coats the affected edges with an insoluble surface and protects
them from the further ravages of the fungus. Also apply the parasiticides
mentioned hereafter.  Prompt measures have saved many valuable
aquarium fishes.

Brack Fuwcus. This serious
evil attacks the goldhsh in a similar
manner to the White Fungus, but
ts only conveyed by contagion and
does not so much depend wpon the
water and other conditions. [t is
minifested on the body and fins. These
first assume a mottled dark grey ap-
pearance in spots and streaks; later they
become black and form a thick layer
which scales off, Jﬂr‘mg raw spots and
ulcers on the body and destroy the fins
B - PN ol il and tail. The indirect causes are the

soocalied Black Fosgm. same as those which induce the White
Uinally Gyradaiiien and Mfpcidiam,
1h
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Fungus, but the direct causes are animal parasites usually Gyredactyfide or
Myxide, Figs. 77 and 78, of the order Protozoa, the most general of the
fish parasites, and others, all more fully described hereafeer.

TueaTmewt. If these parasites getinto the gills, the best and only
thiﬂg to do is to destroy the fish, to prevent turther infection, thnmughlﬂ}r
clean the aquarium or tank with antiseptics and burn the plants and the
fish. [If, however, only the fins and part of the

body are affected, it is well, if the fsh is of value, E @éi

to attempt a cure. These being animal parasites
and usually deeply seated in the tissoes, severe
treatment is required, which is often as nearly
fatal as the disease itself. The parasiticides should
be first tried, which sometimes effect a cure, but if
not of benefit, the fins and tail should be cut off
some distance beyond the affected parts, the spots [0 7 Tremesd pote dhen.
on the body scraped, all the affected parts painted W-ﬂﬁ;;ﬂ;ﬂﬁﬂmm
with a solution of Monsell's sales, and the fish
kept 1n a jar cunuining salt water to which 10 or 12 drops of Phenol-
sodique per gallon have been added, and the affected parts also penciled
with a ¢o per cent. solution of peroxide of hydrogen. [f the fish survives
a day or two, then the affected parts should be daily painted with coal oil
after cleaning with salt water, or with peroxide of hydrogen, always plac-
ing the fish into a receptacle for a few minutes before returning it to the
jar. Turlington's Balsam will be greatly beneficial should the fish survive
to the healing stage. Nourishing food of animal origin should be gener-
ously fed, such as the yolk of a boiled CgE, ant larvee, earthworms, etc,
Everything with which the fish has come in contact should be cleaned and
sterilized and its companions quarantined in water containing salt to the
amount of imparting a brackizsh taste. Upon the microscope slide the
parasites which produce the disease are killed by sale, but this remedy does
not always reach and destroy them when they have burrowed into the
tissues, under the scales and skin, and in the gills of the fish. The same
trials of remedies as for White Fungus should also be made. Also apply
the parasiticides hereafter mentioned. Cures are frequent if prompt atten-
tion is given. Severe attacks seldom occur in well-established aquaria,
TwiTtTers or ITcu. Ths quitt common affection of the Eﬂlliﬁlih 1%
produced by minute Infusoria, fekrhyaphehirins and Chromatophagus, the
leech-like Trichoding, and other fish parasites, which develop under unsan-
itary conditions or are principally troublesome in the presence of decom-
posing food and decaying vegetation. They are frequently introduced into
established aquaria by newly received fishes, on plants or with the water.
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The affected fishes become restless, endeavoring to alleviate the irrita-
tion and diulndg: the F:r:uitﬁ by rubhing against :-hjzcts in the water or on
the bottom, A close observation in severe cases will reveal the presence
of cysts in the skin of the fish or a white scum on its surface, and some-
times a congested appearance, due to the presence of parasites.

Trearment, Cure is usually effected by immersion in a strong salt
solution until the fish shows signs of exhaustion, or by rubbing it gently
with a saturated salt solution ona pledget of cotton, followed by similar
treatment with slightly diluted Phenol-sodique; or a weak solution of per-
manganate of potassium diluted until it is of the color of claret; but a better
method is to place the fish in a weak salt solution for several days, as this
15 less likely to injure the mucus covering of the surface and the parasites
yield as well to this mild brackish water treatment. Change of water,
more scavengers, especially tadpoles, which often eat the parasites off the
sides of the fishes, greater care in feeding, siphoning out the humus in
the aquarium and other simple sanitary regulations will obviate this evil.

Avrtoroxing. Fright, constant fatigue, lack of rest, too strong light
and other abnormal conditions often produce in the aquarium fish a jaded
and exhausted condition, loss of vitality, surface irritation and interference
with the respiratory and digestive systems which render it liable to diseases
to which it would be immune under normal conditions. One of these is
known to the breeder as Autotoxine or self-poisoning. It affects the scales
and gills and causes the formation of a scum or slime, similar in appearance
to White fungus, which weakens the fish, disturbs its normal functions
and causes a partial suffocation under which it soon succumbs.

This is a complaint of mature fishes, but also frequently affects
younger ones during the winter months, When the latter is the case it is
advisable to add rock salt to the water in which the fishes are kept at
intervals of ewice or thrice a week, but never to the extent of imparting a
salty taste, because such excess would be injurious not only to the fishes but
also to the plants, interfering with their functions as liberators of oxygen.

Trearvment, Mature fishes so affected should be rested 1n a screened
aquarium or placed in a jar containing a teaspoonful of epsom salt to the
galion and kept in a darkened place for several days withour food. Later
the food should be frequently changed to give a variety, feeding lightly
and adding a tablespoonful of salt to each § gallons of waterin the container.
Usually more plant life is also required, more especially those which are
the best oxygenators; the main remedy being healthful surroundings,
complete rest, exclusion of excessive light, and careful feeding,.

Counstiration. In the aquariurnur tank Eﬂldﬁ!ht‘ﬂ aften suffer from
the confinement, lack of proper exercise, restlessness, the results of ther
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unnatural surroundings and the too concentrated forms of food, which
bring about disorders of the digestive organs causing constipation. This
may be detected by the appearance of the excrement, which in good health
and with natural food is of a uniform brown or black color, In confinement
the excrement is largely influenced by the nature of the food; but it should
be of uniform color and usually pendant for quite a considerable length.
When its appearance is other than usual the fish may be either overfed or
constipated. The latter is usually the case when the excrement is of vary-
ing color, white, brown and black in sections or otherwise abnormal. In
overfeeding the excrement is always whiee.

TrearmesT. A laxative is occasionally necessary, for which purpose
table salt, epsom and glauber salts and earthworms are to be recommended.
Many of the prepared foods contain these salts, but a little added to the water
* from time to time is beneficial; the fishes take it greedily, as they have the
same craving for saline substances as other animals. Epsom salt is a mild
laxative and will prevent constipation and the concomitant evils produced
thereby. A fair-sized pinch should be dropped into the water every week
or fortnight, alternating with table or rock salt, to insure a proper and healthy
digestion, Aquarium water is also often deficient in mineral salts from
absorption by the plant life and the salts so added are beneficial correctives.
If a fish is excessively constipated, as may happen, a drop of castor oil
placed well down the throat is generally effective, and at all times is harm-
less to the fish. A second dose may have to be given. Fresh earthworms
are also an efficient laxative for aquarium fishes, 'What may appear to be
inflammation of the swimming bladder may only be constipation, for which
reason it is always well to apply these remedies in doubeful cases.

Fin Cowcistion. The fins of goldfishes, especially the tail, often
become red and congested, which is manifested by inflamed and bloody
gtreaks, lines or spots which cannot be mistaken for the arteries and
capillaries. This may be produced by constant cxcitement, impure water,
insufficient aeration, overfeeding, partial suffocation, bladder trouble, the
dragging of the tail over the bottom, or from other not readily recognized
causes,

Trearment. A successful remedy 15 to place the fish in waterin
which sufficient table salt has been dissolved to give to it a brakish taste,
feeding sparingly or not at all for a few days, together with isolation in a
subdued light and complete rest, Some fanciers treat the fish by frequently
dipping the affected parts in a strong salt solution, though this should be
done with discretion as it may have the effect of further irritating the already
congested membranes. The author does not recommend these harsher
methods and gives them only because they are often resorted to. Laxa-
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tives, however, are always beneficial and should be given in repeated small
doses, a cathartic of castor oil being preferable. Frequently dipping the
body and fins into dilute peroxide of hydrogen has proven to be an
effective remedy. Better aeration alone may effect a cure,

Taicror, This affection, which seems to be a sequtl of a El!lltﬂl[l}f
congested condition, usually starts at the ends of the til and fins. These
first assume a serrated and then a shredded appearance, the disease causing
a decay and separation of the connective
tissue and the rays, so that they assume
a bristlelike appearance. Fig. 79. When
it reaches the base of the tail and the
spinal column it is vsually fatal; but
prompt treatment will in most cases ar-
rest the ravages of the disease and
effect a cure.

Trearment. The treatment for
White fungus and Fin congestion should

' be first tried, and if found to be ineffect-
bt B ‘r‘mﬁ“‘ﬂ*““‘“’“ ive, the affected tail and fins should be
cut off beyond the diseased parts and
the fish subjected to a salt bath to prevent a further spread. A laxartive
of epsom salt and a drop of castor oil as a cathartic are usually called for;
and treatment by dipping the affected parts into a solution of a tablespoon-
ful ef Phenol-sedigque in a gill of water, or a §o per cent. solution of
peroxide of hydrogen; or into water in which bichloride of mercury has
been dissolved in the proportion of one tablet to the pint, have been re-
commended and tried with success, but great care must be taken in using
this latter remedy that it does not get on the gills. Good results have
also been produced by applications of Turlington’s Balsam as before sug-
gested for Fungus, and of the Tincture of aloes and myrrh. Caustic mineral
acids, especially nitric acid have been used by experts with success. To
cautenze the affected parts; apF]iq:itinns should be made with a3 skewer of
soft wood dipped into the acid. This remedy should be resorted to only
when the others have failed to effect a cure.

Gice Coxgestion, This disease, also known as ﬁsph]rxi: and “Saore
throat,” occurs with fishes which have been subjected to sudden changes
of temperature of the water or to other exposures that may cause inflamma-
tion or congestion of the gills, such as removal from the house aguarium
to an out-of-door existence, undue exposure, improper water conditions or
similar causes that disarrange the respiratory organs, affect the functions
of the gills and debilitate the fish. Loss of appetite, emaciation and
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enervation will result and then immediate remedies are necessary or the
fish will succumb.

A congestion spreads over the gill membranes and into the throat,
which become highly inflamed and assume a grey or whitish appearance;
they no longer perform their proper functions and finally become mortified.
Animal parasites also find lodgment in the diseased gills and unless treat-
ment is at once undertaken the fish dies of exhaustion.

This condition rarely occurs with strong fishes, but is quite common
with highly bred Chinese and Japanese goldfishes which have large fin and
tail development and extreme delicacy of constitution. At times a con-
dition somewhat like Consumption in the human race produces similar
symptoms to the above and can only be differentiated by careful examina-
tion of the gills; but as the same treatment applies to both, the distinction
is not pertinent.

TreatmesT. Rest under the most favorable conditions, stimulation
by nourishing food and treatment of the gills are advisable. The fish
should be placed in a receptacle having abundant plant life, shielded from
strong light and an equable temperature maintained. If the disease is ad-
vanced, the gills should be treated with an injection of salt water at repeated
intervals and the fish placed in shallow water in a large dish so that the
action of the fins keeps it in agitation and causes the absorption of as much
air ag possible, or the water should have fr:qutnt aeration with a fountain
syringe. The relief from the water pressure, thus afforded, is also benefi-
cial. Placing the fish in a receptacle under constantly dripping water has
preserved the life of many fine specimens that otherwise would have
succumbed to diseases. Care must be raken that the water 15 of the same
temperature as that of the aquarium, and is best at about 60°F.

When gill parasites have made considerable ravages no remedy or
means for their eradication have as yet been found, and the death of the
fish is certain, but the usual gill and throat congestion can be cured by
immediate attention.

Young fishes are particularly liable to gill and throat parasites, the
most usuzl of which are Gyradactylus and Echimorhymens. These may occur
epidemically, often at intervals of several years, and have at tmes de-
stroyed nearly all the fishes of an entire season’s hatchings. They some-
times infest the gills in such numbers as to cause the opercule to stand
from the sides of the head, induce inflammation of the gills and ultimately
cause the suffocation of thefry., For this condition there 15 no remedy
and thorough cleaning, destruction of fry, plants, etc., by burning is neces-
sary to prevent further infection.

Consusmerton. What is generally known as Consumption in the gold-
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fish may be due to widely different causes. Lt consists of a gradual emacia-
tion whereby the entire appearance of the fish is changed. The body
becomes shranken and lean, most noticeable at the juncuion of the head
and the spinal column, The sides are depressed, particularly along the
back, and the abdomen is shrunken. The opercule are sometimes pro-
truding, giving to the head an abnormally large appearance, and at other
times the edges are depressed, as though folded in on the gills. The fish
has a general appearance of feebleness, lethargy and listlessness, frequently
accompanied by an abstinence from food.

TrEaTMent. For this illness there is no certain remedy, though
its progress may often be arrested by removal to a separate aquarium or
to tanks out-of-doors under the most favorable conditions, together with
trials of a sumulating diet of animal sabstances, earthworms, raw beef,
ant eggs and fish-roe, the later prepared by first parbeiling in salt water and
then drying in a moderate heat. Great care must be exercised in feeding
these animal foods that all is immediately consumed or later removed. It
should be noted that extreme care may keep the fish alive and in fair condi-
tion, if it will eat, yetthe slighest change or exposure will rapidly cause fatal
results,  When the condition is permanent, such fishes should not be used
as breeders, not only because the majonty of the spawn is usually
unfertile but also for the reason that the hatchings produced are feeble, few
of the fry reaching maturity and these generally with a similar tendency.
Therefore, unless the fish is valuable it is not worth the trouble of keeping
it in condition and it would better be destroyed.

Eve Inrramumarion. The protruding eyes of the Telescope goldfishes
especially those of the males during the breeding season, are frequently
injured and serious inflammations may occur. When so affected the eye
seems to protrude farther from the orbit and the cornea becomes opaque
or of a milky color. This condition sometimes goes no farther and the
eye gradually becomes normal in a month or more; but the inflammation
may continue to such an extent that ulcers form and either entirely destroy
the cornea or leave a blinded fish. If both cyes are affected, the fish is
Lcmpnl‘aﬂh' blinded and may suffer rhmug}: inability to find food.

Treatment. However treated there is always danger of permanent
injury, but probably the best results are obtained by washing the eve with
a pledget of cotton dipped in a saturated solution of boracic acid once a
day until beneficial results are produced. The fish should be isolated and
food placed so that it may find it by touch, and, in extreme cases it may
be fed by hand. In severe cases it takes nearly three months for complete
recovery, but the above treatment i3 almostinvariably successful in about one
month, if the fish is in vigorous condition,and treatment undertaken at once.
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SwimminGg Brapper Trovsre, The confinement incident te ex-
istence in the aquarium, together with water impurities and insufficient
seration cause affections of the swimming bladder of the goldfish; but it
is more likely that such diseases are congenital and due to malformations
of the bladder, as they occar most frcqu:nt'lj.' in high!_',r bred, very short-
bodied fishes. The disease is not always noticeable in its incipiency
but develops more and more, becoming evident in the second and third
months by irregular action and later by partial or entire lack of contral
over the movements. For example, the fishes may not be able to rise
from the bottom of the aquarium, or may swim only on the surface of the
water, often in reversed position ; or they may only be able to swim with
the tail uppermost, or altogether on their sides.

A fish may have this affliction, be strong, eat well and grow; but it
it unsatisfactory in appearance and undesirable to breed from, as many
of the progeny may be similarly afflicted. This aillment is most general
with the Chinese varieties, and the transparently-scaled white fishes with
blue eyes are most usually so affected. Diseases of the liver and spleen
produce similar symptoms. Sometimes it is due only to too cold water.

Trearment. Nocure or method of alleviation is known,though keep-
ing the fish in water at a temperature of 60° F. and over, has been found
to be beneficial ; because fishes so afflicted become worse or entirely help-
less in cold water. Unless the fish is valuable itis best to destroy it, in
order to put it out of its apparent misery, Castor oil and other remedies
for Constipation, however, should first be tried.

Drorsy. This is not a disease in itself but is a symptom secondary
to an affection of the liver or the spleen. [t produces a distended appear-
ance of the fish by the presence of serum in its tissues, together with loss
of the control of its movements. In advanced cases, there 15 a ruffled
appearance of the scales, and sometimes a protrusion of the eyes and oper-
cule and finally complete helplessness and death.

TrearmenT. No cure, either in fishes or other animals, is known
for this affection of the liver, and its resultant dropsy. If the fish is other-
wise strong, hasa good appetite and assimilates its food, palliative measures
by surgical operation, similar to that nased with mankind, [mpping}_. Iwill
often prolong life for years and keep the fish in apparently good condition,
although the operation may have to be frequently repeated. When the
abdomen is greatly distended, a small trocar, (2 hypodermatic needle is
excellent for this purpose), inserted on each side from below upward and
outward, just under the skin, will open canals through the connective
tissue, which will enable the serum to exude, thus reducing the diameter
and relieving the condition. It is, of course, imperative that no organ of
the body is injured. This eperation has been performed five tumes in
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two years upon a mature “blue-ribbon™ Japanese Fringetail goldfish which
i5 in good condition at the present writing, but which will scon require
another puncture.  If the affected fish 1s immature and not otherwise
strong, robust and of very fine appearance, it is not worth the labor and
attention and should be destroyed. Remedies for Constipation and
Bladder trouble should be tried.

Isjuries. Careless handling, rough nets, bruises, loss of scales and
the injurious effects incident to transportation cause injuries to the scales
and skin which should have immediate attention, as they form culture
surfaces for fungi and lodging places for parasites.

TreaTmenT. A thorough cleansing of the injured parts with salt
water, followed by diluted phenol-sodique or peroxide of hydrogen should
be first applied and then the abraded spots treated with a ceating of Tur-
lington's Balsam, to keep the water from coming into contact with the
wound. This is almest always an effective remedy.

Hawprine Disgasen Fisugs. Fishes may be handled out of the
water by keeping the head enveloped in a wet cloth tokeep the gills moist.
Several minutes out of their element will not be injurious when this method
15 employed.

The cleanest cut in up-en:inna on fns and tail can be made h}r 3pr:ad-
ing them on a smooth board and making a straight pressing cut with a2
knife. Scissors preduce uncertain results.

A miscroscope examination of SCTAPINgES from the diseased parts [T
advisable. It nearly always reveals the cause of illness and prompts in
the use of proper remedies.

It is a wise precaution to employ a separate net and all other appliances
in the handling of sick fishes, as there is constant danger of spreading
the contagion. These should be sterilized by boiling water or with
anticeptics.

The best mild disinfectants for B:-I'.[Lrl:ll'ii arc Monsell's salt solution and
permanganate of potassium; while for radical disinfection bichloride of
mercury, chlorate of potassium or formalin are most certain of result.
Bichloride of mercury is to be used in the proportion of one tabler to the
gallon of water and formalin in a 4 to & per cent. solution, both in water.
Care must be taken to remove all traces of these antiseptics.

Larcer Exgmies oF The Gorpriss, These are limited by the
conditions and surroundings in which the fishes are kept; but all preda-
tory animals are active enemies when they can obtain access to the young
and mature fishes. These may be the common rat, cat, mink, muskrat,
maole, starnosed mole, kinghsher, sandpiper, great horned owl, heron, crane,
crayfish, frog, water snake, larger fshes, and all the predaceous :qu:ti:
nsects. Most of these can be excluded by wire netting covers over the tanks.
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Concruston. There can be no question that the finely bred Gold-
fishes are more liable to illnesses than the ordinary breed. They are all
constitutionally weak and naturally subject to disturbances of digestion,
ailments of the ﬂl.-imming bladder, dmpﬁiml tendencies, and ph}'siml EX-
haustion; the latter due to atrophy of the muscles from disuse and from
having gone largely into the formation of the abnormally long and dupli-
cated fins, the very effort to wield which is exhausting and compels the
fishes to swim as much by movements of the body as of the long unwieldy
fins and tails. When affected by diseases these fishes are devoid of much
repellant, recuperative or sustaining power, as they are coddled, weakly,
unnatural monstrosities in whom life is kept by the constant attention of
the fancier. It will be noticed that it is the most highly prized fishes
which are most prone to illness and which soonest succumb, so that the
losses to the breeder are principally these and not the “sports” or partial
reverts, But on account of their value and the constant demand, the toy
varicties receive the principal attention of the skilled breeders, to which
must be added the fascinating uncertainty as to the result of a season’s
labor, as any fish that hatches may possibly develop into a fine specimen,
if it survives.

Although the foregoing investigations of fish diseases were conducted
by the author and his expert friends with aquarium fishes, the discases and
remedies also apply to food fishes, and the methods of treatment suggested
can be used for them as well, if modified to suit existing conditions. The
tenacity of life of the common goldfish is such that it is generally employed
for ichthiological research pertaining to diseases and their treatment,

PARASITES AND PARASITIC DISEASES

The diseases of fishes are both parasitic and non-parasitic.  Of the
former, the parasites may be either animal or vegetal; which, according to
the parts infested, are classed as Ecto- or surface and Ento- or internal
parasites. It is proposed to briefly describe the common forms and
the more or less effectual treatment for their eradication.

AwimaL Parasites anvp Parasitic Diseases.  Nearly all classes of
animals include among their inferior ranks members which are either para-
sites or messmates at some period of their existence. True parasites are
those which live at the expense of their hosts, either establishing them-
selves in their organs and tissues or leaving them after a meal, like the
leech and the larva of predatory insects; while others require this assist-
ance at determinate periods, either in early youth, like the young of some
mussels, or during the infirmities of old age, though many are internal or
external lodgers all their lives. Messmates are those which share in the
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meals of other animals, attaching themselves to, or only accompanying,
their more vigorous hosts.

The science of Helminthology has determined that many of the para-
sites live at variogs stages of their existence in \-'r":deij' different amimals.
This particularly applies to those of fishes, which more than others are
subject to parasitism, not only in the number which they harbor but also
in the frequency with which this occurs, Each genus 15 subject to a pum-
ber peculiar to itself as well as some common to all. These inhabit various
parts of the body, the skin, connective tissues and muscles; the heart,
liver, respiratory and digestive organs, either free or encysted. The most
of them, however, exist in the intestines and alimentary canal or in the
gills and on the surface. They are sometimes harmless but more often
injurious, as their progeny may be so numerous as to tunnel in all direc-
tions until the whole organ or part of the tissue which they inhabit is little
more than a sac of microscopic worms.

Fishes acquire internal parasites with their food, while those which
affect them exeernally, are usually free-swimming at some stages of their
existence. These belong to different groups of the lower animals, of which
some of the common North American forms will be enumerated, for the
further identification of which the reader is referred to the authorities
mentioned in the Bibliography appended hereto.

Trematooa or Frukes, The members of this group are small para-
sitic flatworms with unsegmented Rattened or cylindrical unciliated bodies,
usually having anterior mouth-openings, bifurcated intestine and without
anal opening, which attach themselves to their host by the means of
suckers or hooks, or both, and live upon their juices. The Tremateda
are classed in three groups or sub-divisions, of which the Hererscotylea are
for the most part ectoparasites and the Aspidecorylea and Malacocorylea for
the most part endoparasites. The North American Heterocotylea con-
sist of five families, the Temnocephalide; Tristomide, Monmocotylide, Poly-
stomide and Gyrodactylide; divided into § families and 52 genera, mostly
parasitic on Vertebrates and principally in marine animals, but some
species have freshwater fishes and amphibia as host, of which one genera,
the Gyrodactylide, will be particularly mentioned.

Gyropactyvuin®e  This family includes the genera Gyradactylus and
Calcastoma, the former having double or more numerous prehensile hooks,
the latter a single horny structure at the margin of the caudal sucker.

Gyropactvius. This parasite is found on the gills of freshwater
fishes in numerous specific forms, almost each species supporting a differ-
ent form, and sometimes two or more on the same gill. The most com-
mon species, G. elegans; Fig. 8o; infests the gills of Cyprinide, especi-
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ally the carplike fishes, often in such numbers as to
cause the death of both young and mature fishes,
especially the very young. Other species which have
freshwater fishes as hosts are G, corassiusenlus, G.
cochlea and G. femwis. These parasites also attack the
surface of fishes and amphibia and burrow into the skin
under the scales, where they produce inflammations and
raw surfaces which form seats for fungi and ultimarely
FiG, 1a, @'.;.mfefmmuu the death of the fishes. Gyrodactylide are

A e among the most frequent parasites which affect the

goldfish in the aguarium and breeding tank.

The North American Aspidocotylea and Malacocotylea consist of
Paramphistomide, Fasciolide, Schistosomide, Holostomide, Gasterostomide,
Didymezodnide and Memostomide; divided into 35 sub-families, 134 genera
and 22 related genera, parasitic in Vertebrates, of which the following
s.pu:it!. are found in freshwater fishes and lmphibia of the United States:—
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Cestooa ok Tareworms. This group comprises the Tapeworms
and other cystic Entozoa which are parasitic during the greater part of
their lives; with some species the eggs only are free during certain periods
to change their residence. The Cestoda are taken as one group or sub-order,
the Preudsphyliide, which consists of five families, the Bothriscephaiida,
Tetraphyilide, Cyelophyllide, Diphyllide, and Trypaweriycha; divided into
1h sub-families, 72 genera and 28 related genera, parasitic on Vertebrates,
of which the [n!law':ng sp::ica are found in freshwarer fishes and amphihia
of the United States :—
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Probably the most frequent forms of Cestade parasites are Schisfeceph-
alus solidus and allied species, which occur in many freshwater fishes in

FiG. By Stxckicheck affececd with Sdinecyplnlis sdffavip showing enls grseat of @dr and abdomm.
Slightly erlarged.

immature forms. Figs. 86, 87 and 88. As adules they have fish-feeding
birds and mammals as hosts.

Fidi. By Amerds sow, i Mermatosd
parasite, @, |mmatune foroed, MHIH.
2. Schemoent adult forms, enlorged,

FIG. 18, Sectionof a Sickieback,
Mg t’;m, wu I8

Nemarooa ok Rovwoworss. This group comprises the round
and thread worms. They include a large number of families which occur
abundantly in all genera of the Vercebrates and are more numerously and
uniformly distributed than the individual members of the other parasitic
orders, They have not apparently had the attention of Helminthologists
that has been given to many other groups and the literature is fragmentary
and widely scattered. Mention will here be made of the six principal
families and the more generally distributed species.

Ascaripe awp CueimicawtHina,  These parasites inhabit higher
Vertebrates, principally birds and mammals, but two Nematods, bearing
close resemblance to Ascaris teminssima, have been found in Western
trout. Ascaris acus in the adule form is encysted in the intestines of pike,
bass and trout, Fig. 8g. Its immature existence is spent in the minnow,
dace and other Cyprinide and with them is introduced into the subsequent
host.

CucuLLaNipa. Several species of these parasites occur in freshwater
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fishes. These are Cucullanus fovealatus of the sunfish, and C. elepans of
the perch and the Cyprinide, Fig. go.

Frvarioe, These parasites are more common to

the marine fauna. Frlgria piscins is found spirally coiled
within the tissues of the herring, cod and whiting. A
number of other species of this family occur in similar hosts
and in warm-blooded animals.

Goronops. These parasites take up a free existence

FIG. g0. in damp earth and penetrate the bodies of insects and their
Cecullanw d'npamn, " i
a Nemuod parssie.  laFVE,  Some gain access to fishes by this means, where
e e they become encysted in the tissues,

AwguitLveipg.  These minute free intestinal thread-
worms usually have the higher Vertebrates as hosts, but some species are
parasitic in aquatic molluscs and in insect larvee.  They are very widely
distributed; the so-called Vinegar-eel, Anguillus aceti, belongs to this order.
All the other families of this group are parasites of higher Vertebrates.

AcantaocerHaLA ok Tuorw-veaper Worms. This group con-
sists of members having vermiform bodies and otherwise resemble the
Nematoda, but differ in having spine-covered heads by which they artach
themselves to their hosts. They are now included in the single family
Echinorhynchidae, which infests all classes of Vertebrates and are one of the
more frequent parasites of fishes and amphibia. Over 100 species have
been described, a considerable number in the Cyprinide; and of these
Echingriyymchus protews is the most abundane species, of which the
immature form inhabits the smaller crustaceans, especially Gammaras
and Asellus, to be transferred with them to freshwater fishes. Other

Fig. 1.
Echiver byuriur
antdurie, an Antho-
eephilous parasiic.
Crrestly enlarged,

common forms are E. angusiatus, E. clavaceps, E. anthuris, E. globulosus,
and E. ruberosus in the Salmenid= and similar fishes. Some of these and
E. clavula, E. fusiformis and E. packysoma frequently occur in other fresh-
water fishes, principally the Cyprinidee. E. anrhuris also occurs in the Water
newt, and E. inflecus in the Snapping turtle.  The Echinorhynchide cause
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epidemics in fishes and in immature and adult forms have been found in
such numbers in the gills of young goldfishes as to cause the death of en-
tire hatchings. These worms grow to such size that they force the
opercule from the sides of the head and produce death from exhaustion
and inability of the fishes to breathe. No preventive means or parasiticides
have been devised to eradicate these destructive parasites, most of the
species of which do not exceed 1 em. in length, and many of them are
much smaller.

Hirvomwio® ok Lescuss. These parasites are divided into two
groups, the Rhywchobdellide which pierce the tissues of their hosts by
means of a fine protrusile stomodeeum or proboscis, and the Grathobdellide
which bite their prey by means of
triangular horny jaws. They are carniv-
orous oblong . and generally depressed
contractile worms, having the mouth
encircled with a Iip and a fat dise at
the posterior end, both adopted to ad-
here to other bodies and to serve as
organs of locomotion. Leechesabound
in both fresh and salt water and in
" tropical countries some forms live on
_na. s h;‘fdmp}:'.rr{::ﬁ.ﬂ- Coplomcte*® the land secreted among leaves. Fishes,

Bam.  Siighey enlargsd. frogs and turtles are most frequently
attacked, but they also attach themselves to other animals which come to
the water to drink. The larger blood-sucking forms are Hirads and
Macrobdella; and the true parasitic forms belong to [ehthyobdells,
Cystobranchus and Clepsaine which feed principally on fishes,
and Nephilis and Awlasiemus on snails and worms. The
Worth American leeches which prey on freshwater fishes
and amphibia are the species Piscicola fumduli, known as the
Carp-leech, Figs. 94 and g5, P. pumclata, Actincbdelia
ineguiannulata, Philsbdella gracile, Clepsine elegans, and C, par-

asitica. Young leeches infest the gills of fishes, especially FIG. g5
the fry, literally packing them sclid, and gorge themselves % :H""'*'H fa""ﬂ'ﬂﬂ

with the blood, causing the death of their hosts. These
epidemics sometimes occur with broods of goldfishes. The only remedy
i85 to clean the tanks and destroy the aquatic plants. Cures of leech
infested fishes have been made by the brackish water treatment and by
injecting salt water into the glls.

A very minute leech-like polyp Trichadiva pedicalus, Fig. 96, is
usually parasitic on freshwarer polyps but frequently changes to fishes as
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its host; and produces tiny red extermal, gill and throat
ulcers into which it is pitted like a cancer. When present
in numbers it is a dangerous parasite and has been found
on fishes affliceed with what is popularly known as Twitters,
It has a nearly circular ciliated body and on its lower side a

FiG, g .
r.-.;rm'q:m}..l.. suctoral disc.

o Eeudlitl yuvidity. Aracusia ok Aracuwio Parasites. This group

Greatly eaiaeprd. ,
inclades the Mites, Ticks, etc., of which some of the aquati:

species are discussed in the appendix to the Aquatic Insects. One family,
Trachearia, contains strictly parasitic genera, and the
Acharide and Hydrachuide have parasitic and predatory
members which subsist largely on the freshwater fauna.
The common form is the red Water-mite, Hydracina
geagraphica, Fig. 97.  With five other families of this
group parasitism iz but slight and on the higher
Vertebrates.

Crustacea or Crustaceas Pagasites. This
group includes the so-called Fish Lice, small crustaceans known as Epizoa,
and belonging to the families Lermede, Caligide and Argalide.

Lerngpx awo Caviains. The members of these families rarely
occur as parasites on the freshwater fauna, having those of saltwater as
hosts; but seme are brought into freshwater by marine fishes in their

i e o G 4 e e
B,  Slightly endurped.
spawning migrations. One form, Lernecera cyprinacea, Figs g8 and g9,
occurs in freshwater and is a frequent parasite on fishes. It attaches itself
by peculiar sucker-tentacles to the gills, fins and surface, and is a very fre-
quent parasite on niver and pond fishes, of such size as to be easily seen.
ArcuLios, These Copopods are known as Carp-lice, though they
have almast all the freshwater fishes and amphibia as hosts.  Of the three
genera Arguins, Chomapeltis and Dolsps, 42 species have been recognized,
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mostly of the first-named genus; of which some are marine and others
freshwater forms. Those on migratory fishes are able to change with their
hosts from salt to freshwater and the reverse. They are whelly external
parasites, either in the gills or on the surface, and frequently change their
host, though each species prefers a certain genus or closely related kinds,
te which it is usually confined. They have a fat rounded carapace,
notched on either side and bluntly projecting in the centre, nearly trans-
parent, and elegantly marked in colors; smooth above and armed below
with spines to attach themselves on the surface of their hosts, to which
they also cling by anterior maxillipeds which are modified into sucking
discs, and by clasping Fnsl‘trinr !:gs or mui]lipr.d:. They can swim freely
and the males frequently abandon their hosts in the breeding season, as
do alse the larger females, at times, as unlike other copepods, the hun-
dreds of eggs are not carried in sacs but are fastened in rows on objects on
the bottom. As their food is the blood of their host, extracted through
the sucking discs, they are destructive parasites which become serious

e menaces, especially in the confines of the
aquarium, where they are prevented from
changing to a number of fishes, They
are of frequent occurrence on both pond-
raised and imported goldfishes, usually
easy of detection by their size and shape.
The gencral Amencan freshwater form 1s
Argulus catostomi, Fig, 100.  Other com-
mon Crustacean parasites on the gills and surface of freshwater fishes are
Achtheres lace, A. percarum, Erpasilus funduli, Lerneopoda fomtinalis, L. -
siscowet, L. coregont, L. pomoiidis, Lamproglena pulchella; and Lepeophtheirus
safmonis on Salmon in freshwater.

Iwsecta or Iwseer Pamasites.  This group includes the Lice,
Fleas, and other insect tormentors. As they do not affect fishes and
amphibia they will not be further mentioned, though many of the aquatic
insects and their larvee could be included in this group. They are else-
where mentioned and described.

Protozoa om Protozoay Pamasites. This group embraces the
lowest forms of the animal kingdnm; ¢|-Eani5.m.'i Fuming but a singlt
cell or colonies of unicellular beings. They are divided into 4 sections,
4 classes and 21 orders, many of the 38 genera of which are for the most
part entozoal, but some are ectozoal parasites. The sections of interest
to the fish-culturist are the Bacteride, Sporozsa and Infusoria.

Bacteripe, This section of the Protozoa includes orders which
are both saprophytic and parasitic, potent factors in the causation of
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diseases of fishes. They have not received much attention from Bacreri-
ologists and but few have been identified.
Lympkosperidium rrutte produces a dis-
ease In aquaria and among domesticated
fishes not yet observed in wild ones from
natural waters. The bacteria, Fig. 101, are
short rodlike micrococci which grow out into
filaments, and infest the gills, blood, muscles,
skin and surface generally. This micrococcus g 1oh rophariien s o
is usually present in cases of Autotoxine of 3 Grediy el Pl e
aquarium fishes, Healthy fishes succumb
to the bacteria in a few days when inoculated beneath the skin and after a
longer time by mixing cultures with their food. It is to be hoped that
future investigations will familiarize the fish-culturist with many other of
these bacterial causes of fish diseases, and with methods for their destruc-

tion.
Srorozoa. This secton of the Protozoa includes orders which

contain many parasitic genera. The orders of the Cyiesporidia are the
Gregarinida, Coccidiida, Hemesporidiida and Grmnssperidiida.  The orders
of Myxesporidia are the Phenscystida and Microsporidiida; and in addition
to these are the orders Sarcosporidia, Amabosporidia and Serumiporidia.

Gregarivipa. OF this order none of the genera have been found
as parasites on freshwater fishes or amphibia.

Coccionoa.  The freshwater parasites of this order belong to the
genera Rhabdespora and Coccidium. R. thélohani have been found in the
intestines of the perch, the ovanan tissues of the pike-perch, and in the
liver of the stickleback; C. metshinkouvs in the intestines of the goby; and
€. gasterssiei in the liver of the stickleback. None have been found on
the Cyprinide.

{.‘:;_'.'-F i
! FIG. vos.  Myeskal g deird, i Spar-

_f"'b.% pain parsiie of the Gokiftsh and other Cyprinids.
% 2 Grratly exlaped.
1, Cyit in enticle and thewe,
dﬂ 3, Cyut contxiniag vaczole,
e 4, Ruoptured oy snd swcaping vacosles,

FIG, soza, Mewd s iboulier oF & Golddih
afecoed with Sfywadular gp. incere
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Mryxosrorioia. The freshwater fish-parasites of this order belong
to the genera Myxidium, Myxobolus, Hemmeguya, Nosema and Plistopora.

Mryxosrorine. These Protozoa, Figs. 102,102,103, 104 and 1044,
are entirely parasitic and in the majority of cases live upon fishes. Dr. R
R. Gurly listed 102 hosts, fishes and other aquatic fauna, inhabited by them,
either encysted beneath the skin, on the surface of the head and fins, or in
the gills, mouth, eyes, gullet, air bladder, heart, liver, spleen, stomach, in-
testines and almost every other part of the boedy. The effect of their presence
is @ breaking up of the parts, which undergo a vitreous degeneration, the
growth of tumors and postules and ultimately the death of the host.

e FIG. 133, .‘ll'j.rn!u.l'l.lwﬂn a Spora-
s Doan parsbe, encyeied in the of a
e Carp, 1, Enderped 3. Meteral dae of cyms.

FiG. oy H_pl'ﬂuﬁ'll tﬁ'ip'-:\.l!u, u Spevosoan
parasie.  Greatly ealieged

1 1 1. Kyl if thr Basaed of the Aw-bidder ol a
Tesh

2; Pnrqﬁrn wrﬂhbcrri'ﬁhlr
enagnified,

They are usually ameba-like microscopic organisms, which reproduce with-
in or without the cyst or tissue cavity with those species which inhabit the
surface; and constantly within the cyst with those which inhabit the cavities
of the hollow organs of their hosts. Mention will only be made of those
Myxosporide of the orders Phemscysiida and Micrasperidiida common to

ﬁiﬂ
Lgé[{}

Fi3. Dﬂ'm-ll I'ﬂP'IJ.- W fmvred, o
jparasie, u::i:‘:hh of 2 Hlnnnrll ﬁ rnr':nnl hﬁl}'mqn:ﬁﬁl

freshwater fishes, batracians and larger crustaceans, the table showing how
many species have been identified and the parts they inhabit. It is seldom
that they have more than one particular host; thar of the goldfish, for
instance, being Myxobolus sp. fncers, Figs. 102 and 1024, and Table p. 1 56.

Myxosporida: spare no organ or elemental cell and nearly all of them
produce a cachexia, comparable with the cancerous tumors of warm-blooded
animals. They are the cause of violent epidemics among fishes and have
occasioned the deaths of hundreds of tons of food fishes in a very short
time when outbreaks of the contagious diseases caused by them have
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occurred, They are present in all bodies of water and a careful observa-
tion of catches of freshwater fishes will almost always reveal some affected
with the postules or tumors produced by these protozoan parasites.
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Inrusorta. This section of the Protozoa includes orders which con-
tain many parasitic genera, [he countless host of Infusoria is divided
into 3 classes, 13 orders and 306 genera; of which 286 recognized species
occur in rivers and other freshwater, 76 species in pond water, 15 in marsh
water, 4 in ditch water, 13 in bogs, 17 in standing and stagnant water, and
1 in spring water; while 80 species occur on or among aquatic plants, 35
tn and on entomostraca, 16 in and on frogs, toads and salamanders, 14 in
molluses, § in and on polyps and sponges, 4 in earthworms and rubifex,
18 in aquatic insects, and 4 are parasitic in and on fishes. These are the
following:—

IentvornTriRio &, These infusoria are probably the most frequent
and general forms of freshwater fish parasites.  Small raised white spots de-
velop on the skin, which increase to larger blotches, spread over the sides,
head and fins, until the fish assumes the appearance of being doteed with
white and covered with slime. These extend to the mouth and msophagus
and enter the gills, when the fish wastes away from loss of appetite, difficulty
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in breathing and the sloughing away of the skin. The following are the
recognized most common freshwater species likely to be encountered by
the aquariist,

lcuTHvorHTHIRIUS MULTIFILIIS. This infusorian, Figs. 104 and 106,
first forms round milky spots on the skin, fins, eyes and gills of freshwater
fishes. A microscope examination will reveal that each spot is caused by

3. Sepmention upon SRCYRIREDT,
3o Adalr infusorim,

FIG. 108, Head of n Corfh fficid ki Jeelpapdaliciu

the presence of a ciliated infusorian, the epidermis of the fish forming a

considerable protuberance over the parasite.  Sometimes two or three

infusoria inhabit the same cyst, the form of the younger differing from

that of the grown individuals. The fishes soon appear completely ema-

ciated, the skin becomes thickened where the parasite is encysted, a scum
torms on the surface and deaths occur in ten days to two weeks.

Pawrorrichum Lacesuvia (U, lagennds.) This infusenan, Fig. 107,

15 parasitic on the skin and in the gills of freshwater fishes and produces

the “Spot-disease” or “Pox,” by living in the

\ pulp cavity of the scales and absorbing their con-
tents, pigment cells, ete,, producing colorless
; patches on the skin, These spots first appear

FIG. 107, Panitriclum lageesle, 2 slimy excrescences, later assume a funguslke
w:'_‘;""m[;'::"w_ appearance, and finally cause the death of the fish
IS SRt W o by emaciation and destruction of the tissues.
The infusorian has an oval body with a sucking disc and swimming appen-
dage, and the cuticle is covered with very fine evenly-developed cilia.
Tracuerocercipg.  Of these infusoria the most frequently occur-
ring freshwater species, is the ciliate Holotricha, i mystacca, Fig. 108,2 more
or less elongated or flask-shaped infuserian, entirely covered with cilia;
with delicate flexible cuticle and the anterior part of the body at times
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extended like a porboscis. It is most frequently
observed on fishes kept under unsanitary conditions
or which have become exhausted from fright, trans-
shipment or other disturbing caunses.

The following are nearly related forms.

CHROMATOPHAGUS PaRAsITICUS. On the ;
bodies of freshwater fishes, very distinct milky-white 15 ieb Heardmapms,
spots develop, caused by these large infusoria lodg- enlarged,
ing on, or in, the epidermis, which show a distinct rotating motion between
the epidermic cells, Fig 109. These
parasites are usually single, but some-
times two or three are imbedded close
together. Their shape is variable but
most often oval with the longer diameter
. 2.615 mm. and the shorter o.408 mm.
parasiticss, an Infursa 1 he body is enclosed in a thin elastic

g, i b, cuticle covered with fine cilia, the layer
below finely granular, filled with a large number of contractile vacuoles of
different size. They have a proboscis-like sucking tube. The presence of
these parasites is manifested by the formation of cysts on the surface of
the fishes, which enlarge until the skin and head are covered by funguslike
postules in which the boring infusoria are encysted. Death results from
exhaustion and the ravages produced by the parasites. A similar infusorian
has been found in the blinded eye of a Telescope goldfish.

Terrositus witscuer.  This infusorian, Fig. 110, previously re-
cognized as Contia mecarix, is supposed to have only the Japanese Fringetail
goldfish as host, but a very similar species, Bode mecator, is very destructive
to young trout in Europe, and the described form is
probably a Japanese species of the same genus. This (
minute arganism attaches itself to the surface and under @
the scales in wast numbers, often hundreds in a space as 1%
large as the head of a pin. [ts presence is manifested by
excessive mucous coating, red spots and uleers.  In the
free-swimming stage it has a flattened appearance with
ciha at one side by means of which it moves through the
water until it comes in contact with its future host
When not checked this parasite may become so numerous FIG. 110,  Tarsmin

. H v siticlied, [ Canrra marcarix)
as to cause the destruction of all the fishes in an aquarium. s 1afscrisn paraste.

None of the other mentioned orders of Infusoria Sy bt
are parasitic on fishes but a considerable number occur with other lower
forms of aquatic fauna.

; (
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RoTiFera or Parasimic Rorirers. Three genera of Rotifera, A/
bertia, Balatro and Dictysphora are parasitic on the freshwater fauna. Some
of the already described forms must not be mistaken for this group, whose
eccurrence on the Cyprinide is not common. Many parasites are design-
ated as “Rotifers” by the fish-culrurists, but belong to much lower orders,
or are larval forms differing in appearance from the adults.

Prevention or Parasirie Diseases.  The best preventive measures
against parasites in the aquarium are care in not introducing them upon fishes
and plants and guarding against their spreading by constant vigilance. A
careful examination of every newly acquired fish should be made; the
appearance of the surface and gills, the condition of the fing and the
manner in which they are carried, the behavior of the fish and its general
condition noted. Newly acquired fishes should be quarantined at least a
week and aguatic plants inspected and carefully cleaned before either are
put into the aquarium. A microscope examination of anything suspicious
15 also advisable. Infected fishes should be placed in the most salubrious
surroundings, with a plentiful plant growth, abundant aeration,and nutritive
food given.

An already mentioned sometimes effective remedy is to place the af-
fected fishes, or any subjected to contagion, in water taken from neglected
out-of-doors tanks which has become very green with alge and other low
forms of plant and animal life. This is worth a trial as beneficial results
often follow; but if the afflicted fishes are not of value, and their disease
does not yield to the remedies before and hereafter mentioned, their destruc-
tion is advised. The most rigorous sanitary regulations are required in
the infected aguana or tanks, to destroy every trace of parasites.

Parasiticioes. An absolute means of destroying fish parasites has not
yet been found, though acid and alkaline substances have proven beneficial
and have effected cures. They destroy the free-swimming parasites but
have not been as successful with these burrowing in the skin or in the gills.
Selutions which would destroy these are oftentimes fatal to the fishes prior
to exterminating the parasites. German ichthyological authorities recom-
mend the following remedies, all of which r:quin: close attention in their
application:

Two grams of salicylate of soda are to be dissolved in one liere of
warm water and permitted to cool. Two vessels, helding about three
gallons each, are required; one filled with well-aerated water, of the same
temperature as that to which the fish has been accustomed, the other con-
taining 1 1 gallons of the same water. These should be prepared early
in the morning and the fish introduced into the partly filled one, after
which small even quantities of the solution are to be added at frequent
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intervals uncil by evening all has been introduced. After about two-thirds
of the solution has been added, careful attention muse be given to the fish,
and ifits condition is weak and the indications are that it would be endangered
by a stronger bath, it should be removed to the second vessel, the water of
which has been aerated by frequently dipping out and pouring back. [t
is necessary to leave the fish in the solution as long as endurable without
complete exhaustion indicated by excessive restlessness and later by partly
ar campltt:l]lr rurning on its side. Should the fish not recover at once in
the second vessel, it must be kept in motion by gently stirming the water.

Picric acid has also been found to be beneficial. A one-percent.
solution of this P-u:ﬁsnnnus acid 1s made in hor water, The fish 13 F]i'l!'l.‘d
in well-nerated water to which small quantitin of the solution are added,
until rier to e part of the acid is present in the water, if the fish can endure
this amount, and then, after a few minutes, water of the same temperature
is added atintervals until a very considerable dilution has taken place, when
the fish should be removed to well-aerated water. This may be repeated
afrer a few days, the fish ro remain in the weakened bath several hours, if
possible. Chlorate of potassium is used in the same manner, but the
amount present in the water should hot exceed 1 in 1000, All three of
these remedies are certain to destroy the higher forms of surface parasites,
and usually those encysted on the fish,

American breeders have successfully aPp[i:d the fuliuwing remedies,
all of which are to be recommended:—

Permanganate of potassium solutions are powerful disinfectants and
frl:qu:ntl].r used 5!:|E|:iﬁr_1, but are not.always efficient. Th:}' pmdu-l:e an
objectionable discoloration of the water and when sufficiently strong to
destroy the parasites cannot be endured by the fishes. The best applica-
tion is by the use of a separate vessel, and covering the mouth and gills
of the fish with a wet cloth agitating the body in a strong solution for a
few minutes, then placing the fish into water to wash off the potassium
before returning it to the hospital jar,

Bichloride of mercury has been found to be beneficial when applied
in the same manner, also a weak solution of formalin; a tablet of the former
in a pint of water and a 10 percent. solution of the latter. Salt is a gener-
ally applied and safe remedy, and should be used as previously mentioned,
a strong solution kept from the gills, and a weaker one by placing the fish
into it for one or more days.

External applications of boracic acid in water have proven effectual
for surface parasites, and should be frequently applied with a brush or a
pledget of cotton. Very satisfactory results have been obtained with a
50 percent. solution of peroxide of hydrogen in water. The fish is grasped
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by the head, to close the opercule and mouth, and the rest of the body
immersed for five seconds, the treatment to be repeated at intervals of one
day. All newly acquired fishes should be so treated before introduction
into an established aquarium. No ill results follow and salutary effects
are certain.

A recent highly recommended remedy is the AsxmiGvRonacTyLin®
of Paul Nitsche, for the extirpation of surface parasites on fishes, especially
those of the agquarium. The fishes should be well fed about two hours
before treatment and receive no food three hours thereafrer, The treat-
ment is to be applied three succeeding days. The fish is to be raken by
the head and gently passed backward and forward through the hnt[g}'rn-
dactylin for 1% to 13; minutes, not longer. Then it should be
placed in a vessel containing well-aerated water, that the parasites may
drop off and sink to the bottom., After five minutes it should be
transferred to a second similar vessel, and then, after expiration of another
five minutes, to a third large shallow-water vessel containing just sufhicient
water to enable the fish to swim. This water should be changed daily and
the vessel scoured. It is advisable to have the water of each vessel one or
two degrees colder than the preceding, on account of its effect on the
parasites, as it will aid in their leaving the fish.

If the fishes show indications of exhaustion afeer the bath, they should
be kept in motion for some time with a light wooden rod.

A litre of Antigyrodactylin is sufficient for the treatment of twenty
fishes. Taken internally it is poisonous, but is harmless externally, even
on wounds and abrasions.

Vicetar ParasiTes ann Parasitic Diseases. All animal and vege-
table substances are subject to the attack of low forms of vegetal parasites,
and though they are not all necessarily malignant, many of the diseases of
aquatic animals and plants are directly due o the presence of these micro-
organisms, which are saprophytic upen the dead and parasitic upon the
living rissue.

The vegetal parasites found on animal bodies belong to the class of
Cryptogamia and the orders Alge and Fungi; distinguished from each other
by the presence of chlerophyll or other colaring substances in the former
and their absence 1n the latter.

ParasiTic Arc#. The aquatic forms of this order, or those which
have preserved some essential algal features, found on animals, consist of
single or branching, cylindrical or flattened filaments, which have no method
of fixing themaelves butare firmly held by the crossing of their fibres. The
reproductive systém consists of round or oval spores enclosed in a case or

*Ta be chuuined of H, Lebemans & Co., Chemisty, Berlin,
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sporangium. They subsist on the juices of their host. Other forms are
parasitic upon either growing or dead and decaying plants.

Parasitic Fuwer. The aquatic forms of this order, the Phyco-
mycetes, found on animals and plants, consist of densely interwoven
masses of cellular ilaments, which terminate in or constitute the roothke
mycelium, from which hyphe and spore capsules are developed. With
same species there is but a single hypha with reproductive bodies at the
ends, this being the case with the more ordinary forms which affect the
freshwater fauna. As fungi contain no chlerophyll they must take up and
assimulate nurritive substances from other orgamisms and are therefore
either saprophytic or parasitic.

The Phycomyecetes are separated into five groups or sub-orders: 1, the
Clyiridiaces, of which a considerable number of species are parasitic upon
Frotozoa, Anguillulz, Rotifera, Algs and Saprolegnia; 2, the Aweplisraces,
parasitic upon Conjugate, Chlorophyces and Anguillule; 3. the Monobie-
pharidaces, nearly all saprophytes; 4, the Peromosporaces, of which one
genus, Pythism, has species parasitic on water plants and saprophytic on
organic substances; and g, the Saprolepmiaces, the order of greatest interest
to the fish-culturist, as of all the above, this group and the Peronssporaces
are, to greater or lesser degree, aquatic at some or all stages of their
existence. Most of the Peromosperaces are aquatic only ar certain stages
and afterwards become land forms, but the Saprolegniaces are aquatic at all
stages.

SarroLecNiacE®, This group of water molds contain bath fresh
and saltwater forms, of which the genus Saprolegnia is widely dessemi-
nated in all bodies of freshwater. The most generally distributed genera
are Saprolegmnia, Fyehiopsis, Dichtvachus, Achiva, Aphanomyces, Leptomitas and
Apedachiys, present as saprophytes on dead and decaying aquatic animals
and vegetal substances, and as _parasites an all aquatic fauna, including the
spawn and voung and mature fishes, whenever the conditions faver their
active development,  This occurs on skin abrasions, bruises, wounds, loss of
a scale, or on a torn or congested fin.  When fishes arc enfeebled and the
mucus coating affected, when they are kept under unsanitary conditions or in
too cald water, these ﬁmgi may d:ve]-up to cover the emtire I:rmi!,r, firse as
a film and later as white or colored blotches on the head and body, in the
mouth and gills, on the fins and on and under the scales, which they
often foree out of place; as, when once established upen and into the
living tissue, they ultimately cause its destruction. Investigators have
determined that the Saprolegniacer on fishes can be communicated to
dead insects and those growing on dead insects and other low forms of
I.I:[llltil: fauna are communicated in their turn to living and healthy fishes.
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The Saprolegniaces have the merit of scavengers in consuming the organic
cnmpuunda of dead animal matter and when this source of nutntion 1s
exhausted it is usually followed by a disappearance of the fungy; but
under favorable conditions some species of this genus become active
parasites on fishes, amphibia, insects and plants, and have caused epidemics
of diseases in rivers and lakes, as well as among fishes in the confines of
the aquarium and breeding tank.

Sarnorecwia. Fig. 111, The most common species of this genus
is Saprolegmia ferax a minute vegitative body without stem or leaf,
which may exist as a saprophyte and develop its spores. These drift
about in the water, to immediately under-
go a change in contact with a fitting animal
surface not protected from their ravages.
A rootlike nucleus or rhizoid is formed
from which threadlike hyph= grow, each
bearing a Sporangium or brood-sac filled
with spores,and forminga white cottony felt
over a malignant sore. These ulcers, if
not checked, spread over the surface and
sap the vitality of the victim until death
ensues. T his parasitic fungus is one of the

FiG. 110, Ssproisgahcer, the mon comean

Vepral parasites of Freshwaner commonest and most frequent causes of
41 h#ﬂ;fvﬁﬁ-ﬂ. epidemics among fishes. Other more or
46 4 mm i, less common species of the eastern section
:1: M«.:.---l-:a'r.r--- i . of the United States are 5. mixra, §.
5. p:,._:.:.'i., paan, " momgica, 8. forulosa, §.declng, §. astorephora
H- Lrgil:u—.”-:':._ and &. frileaseana. Spores of one or more

0. T forms of these saprophytes are always

present in all freshwater and are therewith introduced into the aquarium.

PyThiorsts. The most common species of this genus is Pyrhiopsis
crmesa, & minute vegitative body similar to the foregoing, I:ur with more
slender hypha; which occurs in stagnant water rand is parasitic upon low
forms of vegetal life and saprophytic on organic substances.

Dicrvvenvs. This fungus produces a skin disease on cold-blooded
animals and lower forms of aquatic life. In appearance it resembles Sap-
rolegnia, but the sporangia are more fusiform. The most common species
are Dichtyuchus polysporus and D. magmusii; the former as t'rr.qutlmrly present
as an animal parasite as & ferax. Usually they are associated on the
same host.

Acuvia, This fungus is one of the most malignant of the Sap-
rolegnisce. It attacks marine fishes during their freshwater spawning
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migrations. The entire body becomes covered with white gnawing ulcers,
the gills livid, the eyes coated and glazed, and the surface ulcerated so
that the raw flesh may be seen. When the fungus rl:m:'.hl:s- inta the
respiratory organs death results. This fungus may be recogmized under
the microscope by its stff and bristly appearance. The most common
species of this penus is Aehlva apicnlata, a minute vegitative body
having short, stout and soff hyphe® and abundant sporangia upon short
branches. It occurs on dead leaves and similar substances in stillwater
pools and ditches, in the slime of stagnant water and in rivers and other
natural water courses. Other frequently occurring forms are A, megosperma,
A. americana, A. sblongata and A. racemosa.

Apnaxomyces. This fungus is parasitic on the Alge, principally on
the species Spirggyra and Zypnema, also on some of the Mosses and other
low forms of aquatic plant life. 1t consists of very slender and delicate
hyphz, forming a fine film over the plant, which it destroys. The spnnng;a
usually have a prickly appearance. The more common species are
Aphonomyces levis, A. phycophilus and A, scaber.

LeprosmeTus. This fungus grows in water containing considerable
organic impurities especially in that to which the waste of factories finds
its way. lt may be recognized by the many-branching form of the
hyphe. The more common species of this genus is Leprometus factens
a minute felted vegitative body which covers the bottom of streams for con-
siderable distances with a thick white layer. Some of the Leptometes
also occur abundantly in localities where the streams contain starchy refuse
and much decaying vegetal matter. They also flourish on animal remains
and slaughter house refuse in streams, on decaying alge, and in the
slime of stagnant water. There are no reported instances of their having
become parasitic on fishes but always indicate stream pollution,

Aropacurva. This fungus occurs most frequently upon dead animal
matter - in water and no certain conclusions have been reached of its
becoming parasitic on living organisms. It has received some attention
from investigators as it is considered to be the first instance of the
occurrence of sexual organs in these low forms of plants, Three species
have been established, Apodachiya brachynema, A. pyrifera and A. completa.
As they are harmless to fishes they need no further description here.

Ortuer Commox Fomms o Fuwel  Pewicillism, Aspergillus and
Mucer are also saprophytes which live upon decaying organic matter and
particularly flourish in water containing salts of ammonia, The common
forms are Pemicillium glawcum, Eurotium aspergillus glaucus, Mucor muceds,
M. racemesus and M. circinelivides.
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The large group of Schizomycetes or Yeast fungi are not treated of
here as they do not enter into the sui:j-e-r,t,

Trearment ror VeceTar Parasites,  Fishes affected with parasitic
fungi may be successfully treated and cures effected. When given imme-
diate attention, the spread of the fungi may be checked by salt baths or local
application of strong brine, followed by the peroxide treatment; but when
the ravages are not at once checked they produce fatal results. They
sometimes produce cpidemics which cause the deaths of thousands of feod
fishes and of entire broods of goldfishes. There 15 no radical fungicide
which is invariably effective with the fungi. The remedies for animal par-
asites should be applied as usually, a microscope examination only can
determine what form of parasite is present.

Prevention oF Fuwct iw Agquaria.  Filtration of the water 15 a
radical prevention of the introduction of and the removal of Fungi in the
aquarium; but the spores may be brought over into the filtered water by
the fishes themselves or on aquatic plants, snails and tadpoles, when
these are introduced in fungused condition, or together with live food
taken from unsanitary localities. Cleanliness in every particular is the
best preventive, together with a frequent careful inspection of both the
fishes and the scavengers, and the isolation of any which may have a
doubtful appearance. Prevention is always easier than a cure, Strong and
healthy fishes are seldom attacked by vegetal parasites, but the disease is
sometimes communicated from weakened or bruised fishes introduced into
a previously sanitary and well-established aquarium.

Arce More or Less Parasimic. The common forms of Alge
which adhere to the aguarium, on the aquatic plants, or suspended in the
water, belong to a number of genera. Those most frequently met with
are the fellowing:

CHLoRoPHYLLACE®E. In the clouded water of a stagnant aquanum
two forms of Chlorecoccum, one motile and the other at rest, were found
‘by Dr. H. C. Wood; the younger forms green, the older ones darkish-
brown in color. They were so numerous as to make the water opaque and
stagnant.

Androgynia huntii, forms delicate bright-green fringes on the plants
and glass of the aquarium.

Bulbocheta dumssa, forms small bushy growths on larger Alge, Con-
fervie and other plants in the aquarium.

Tolypothrix distorta, forms microscopic bright-green tufts or balls
adhering to plants in the aquarium and to the glass.

Mastigenema elongatum, forms blackish-green nodules about the size
of a pin head on Brook-moss and Characese.
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Batrackesperms are small gelatinous masses of Alge which attach them-
selves to plants and submerged wood.

Lemanea grow in masses and form a turf-like cnv:ring on stones in
water often two inches long. Some of the forms of this genus are present
in all freshwater.

Nostocs carnleum, N, depressum, N. spaericans and N, lobatus, are Algae
which adhere to aquatic plants and form tiny dark-green, brown and
blackish tufts,

Cylindrospermun minurns, forms filamentous hight-green to rusty-brown
intricately felted minute masses on aquatic plants.

Gloistrickia incrustata, forms tiny clusters of light-green, straight and
stiff filaments bearing round fronds the size of a mustard sced on water
plants.

Rivularia cartilagine, appear as sub-globose, stiff, deep brown or
blackish threadlike filaments, having small semi-globose fronds or cells
containing spores, and attach themselves to aquatic plants.

Seytomema fmmersus, and 8. nepelii,"form dark green mats on aquatic
plants, and &, dubium, dark masses binding the leaves together.

Oeher FLI.E,:E which cause green water and scum on punds and stagnant
water arc Oucillaria, Hydrodictyon, Zygnomacia, FFolffia and Fauckeria.

Diatems and Dismids are also often present in great numbers. These
serve as food for fishes, and are in part the first food of the alevin and fry,
their silicious casings aiding in the development of the bones.

Coxrerva. The Cladephora are the larger members of this genus,
two of which are common 1n Eastern waters. These are V. fracfa and
Cl. brachystelecha. They seldom occur in aquaria, but Seemodesmus polymar-
paus, develops in quiet pools and ditches in such numbers as to make
the water clouded and very green. It consists of short and slender fila-
ments with tiny threadlike branches.

Aquarium fanciers have been led into considering all minute water
plants as Confervie. They are a small group of the large family of Alge,
and mostly of larger size than those which occur in aquaria,

Suime Fuwer. When the sides of breeding tanks do not become
coated with alge, two or three species of the Myxepastres or Slime Fungi
are likely to form. These are injurious to the spawn and young fishes
and should be removed.

Prawt Fusor. A number of injurious fungi on the larger aquatic
and semi-aquatic plants are likely to be encountered by the aquarist. The
more general of these are:—

Ridzepus necans, affecting lilies introduced from Japan. It lives as
a saprophyte in the soil and becomes a wound parasite, gaining access
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through broken roots or abraded surfaces and rots the bulb. A white
mycelium forms upon which black sporangia stand erect on the short
hyphe. It is very destructive when once introduced.

Scleratina plorifera. The white pond-lily and kindred species are
subject to this fungus which forms orange-brown and yellow specks on
the stems, leaves and buds, which spreads and causes an unsightly appear-
ance. It also artacks the finer species of exotic and hybrid lilies and is
often communicated to other :quaﬁc plants.

Treatment. The affected plants should be submerged for half an
hourin a 1 or 2 percent. solution of salicylic acid and afterwards thoroughly
cleansed, and the affected spots painted with a § to 10 percent. salicylic acd
solution. Badly diseased bulbs and plants should be at once destroyed by
burning and the others cleaned and repotted.
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